Na+/Ca2+ exchanger-deficient mice have disorganized myofibrils and swollen mitochondria in cardiomyocytes.
The Na(+)/Ca(2+) exchanger (NCX1) plays a key role in maintaining Ca(2+) homeostasis in cardiomyocytes. Disruption of Ncx1 gene in mice results in embryonic lethality between embryonic day 9 and 10, with the mice lacking spontaneous heartbeats. We examined the mechanism of lack of heartbeats in Ncx1-deficient mice. Ultrastructual analysis demonstrated that Ncx1-deficient mice showed severe disorganization of myofibrils, a lack of Z-lines and swelling of mitochondria in cardiomyocytes. However, the expressions of cardiac-specific genes including transcription factor genes and contractile protein genes were not changed in Ncx1-deficient mice. Abnormal Ca(2+) handling itself or the lack of heartbeats due to the inactivation of Ncx1 gene may cause the disorganization of myofibrillogenesis. Although NCX1 protein levels were decreased in heterozygous mice, there were no changes in NCX2 and NCX3 protein levels between wild type and heterozygous mice.